Supplementary Methods

SYNTHESIS OF IMIDAZOPYRAZINE AND QUINOXALINE COMPOUNDS
Unless otherwise noted, materials were obtained from commercial suppliers and were used without purification. Removal of solvent under reduced pressure refers to distillation using a Büchi rotary evaporator attached to a vacuum pump (~3 millimeters of mercury (mmHg)).
Products obtained as solids or high boiling oils were dried under vacuum (~1 mmHg).
Purification of compounds by high pressure liquid chromatography was achieved using a Waters 2487 series with an Ultra 120 5µm C18Q column with a linear gradient from 10% solvent A (acetonitrile with 0.035% trifluoroacetic acid) in solvent B (water with 0.05% trifluoroacetic acid) to 90% A in seven and half minutes (min), followed by a two and half min elution with 90% A.
1 H NMR spectra were recorded on Bruker XWIN-NMR (400 or 600 megaHertz (MHz)). Proton resonances were reported in parts per million (ppm) downfield from tetramethylsilane (TMS).
1 H NMR data were reported as multiplicity (s, singlet; d, doublet; t, triplet; q, quartet; quint, quinted; sept, septed; dd, doublet of doublets; dt, doublet of triplet; bs, broad singlet), number of protons and coupling constant in MHz. For spectra obtained in CDCl 3 , DMSO-d 6 , CD 3 OD, the residual protons (7.27, 2.50 and 3.31 ppm, respectively) were used as the reference.
Analytical thin-layer chromatography (TLC) was performed on commercial silica plates (Merck 60-F 254, 0.25 mm thickness) and compounds were visualized by UV light (254 nm). Flash chromatography was performed using either CombiFlash® (Separation system Sg. 100c, ISCO) or silica gel (Merck Kieselgel 60, . An Agilent 1100 series liquid chromatograph/mass selective detector (LC/MSD) was used to monitor the progress of reactions and check the purity of products using 254 nm and 220 nm wavelengths, in electrospray ionization (ESI) positive mode. Mass spectra were obtained in ESI positive mode. Elemental analyses were carried out by Midwest microlabs LLC, Indianapolis.
KAI407 synthesis
Ethyl pyrrolo[1,2-a]pyrazine-3-carboxylate (1). Chloroacetaldehyde (9.5 mL of a 50 wt% solution in water) was added to a mixture of aminopyrazine (2.00 g, 12.0 mmol), sodium bicarbonate (2.00 g, 23.8 mmol) and absolute ethanol (100 mL). The reaction was heated to 90 o C for 16 hr. After cooling to room temperature, the reaction was concentrated and purified by flash chromatography (silica, 0-10% methanol/chloroform) to give pure 1 as a tan colored solid. 130.37, 128.59, 126.63, 126.36, 126.33, 125.40, 122.69, 121.95, 61.34, 14.13 33, 142.33, 141.05, 133.33, 131.59, 128.99, 128.67, 128.48, 126.34, 126.13, 125.41, 120.62 and dry dichloromethane (20 mL) at room temperature (gas evolution). After 30 min at room temperature, the solvent was removed in vacuo. The crude acid chloride was dissolved in dry dichloromethane (15 mL) and a solution of 4-(methylamino)benzonitrile (533 mg, 4.04 mmol in 5.0 mL of dichloromethane) was added dropwise at room temperature. Triethylamine (Et 3 N; 1.13 mL, 8.10 mmol) was added and the reaction stirred at room temperature for 3 hr. The solvent was removed in vacuo and the crude material was purified by flash chromatography (silica, 10-100% ethyl acetate/hexanes).
The product was further recrystallized from methanol to give pure KAI407 as white needles. 83, 148.59, 141.19, 140.28, 136.54, 135.65, 133.01, 131.39, 128.38, 126.73, 126.24, 126.16, 124.96, 123.16, 120.63, 118.52, 108.20, 37.58 ; Analysis (% calculated, % found for After 30 min at room temperature, the solvent was removed in vacuo. The crude acid chloride was dissolved in dry dichloromethane (5.0 mL) and a solution of 4-(methylamino)chlorobenzene (235 mg, 1.670 mmol in 2.0 mL of dichloromethane) was added dropwise at room temperature. Triethylamine (0.25 mL, 2.44 mmol) was added and the reaction stirred at room temperature for 3 hr. 1, 141.6, 134.0, 133.9, 132.7, 129.1, 125.6, 125.4, 125.3, 124.9, 112.9, 111.9, 111.7, 111.3 104.3, 61.9, 44.2, 21.6, 20. 
KAI715 synthesis
Ethyl 6-aminopyridazine-3-carboxylate. Into a 500-mL round-bottom flask, was placed a solution of 6-aminopyridazine-3-carboxylic acid (20 g, crude, 1.00 equiv)
in ethanol (400 mL), sulfuric acid (H 2 SO 4 ; 1 mL) was added. 
3-(4-(trifluoromethyl)phenyl)imidazo[1,2-b]pyridazine-6-carboxylic acid (15)
. NaOH (1.0 M in water, 0.62 mL) was added to a mixture of imidazolopyridazine ester (140 mg, 0.418 mmol) and THF (1.62 mL).
The reaction stirred at room temperature for 45 min. The solvent was removed and the residue was taken up in water and acidified with 1N 19, 148.09, 147.46, 139.64, 135.51, 133.29, 131.43, 127.06, 126.36, 126.09, 125.51, 125.46, 125.44, 122.80, 118.40, 118.12, 108.68, 37.49 
NVP-BQR695 synthesis
Quinoxalin-2(1H)-one (1).
Ethyl-2-oxoacetate (22.1 mL, 111.11 mmol) was added to a solution of 1,2-diaminobenzene (10.0 g, 92.59 mmol) in ethanol (200 mL).
The mixture was heated and maintained at 45°C for 8 hr. 
7-Bromoquinoxalin-2(1H)-one (2).
To a solution of quinoxalin-2(1H)-one 1 (5.0 g, 33.78 mmol) in acetic acid (265 mL) we added a solution of bromine (1.72 mL, 33.78 mmol) in acetic acid. The mixture was stirred at room temperature for overnight. Subsequently, the reaction was poured onto ice water, the resulting precipitate was collected by filtration, thoroughly washed with water, and dried under vacuum to afford compound 2 in 69% yield (5.3 g, 23.55 mmol) as an off-white solid. TLC (Methanol : CHCl 3 = 1:9): R f = 0. 95 (s, 1H), 3H), 2H), 7.12 (d, J = 8.4 Hz, 1H), 3.90 (s, 3H), 3.83 (s, 3H) 
2-(7-(3,4-dimethoxyphenyl)quinoxalin-2-ylamino)-N-methyl acetamide (NVP-BQR695).
In a microwave oven vial, N-methylacetamide hydrochloride (248 mg, 2.00 mmol) and K 2 CO 3 (276 mg, 2.00 mmol) were added to a solution of 2-chloro-7-(3,4-dimethoxyphenyl)quinoxaline 4 (300 mg, 1.00 mmol) in dioxane (15 mL). The reaction mixture was processed in a microwave oven for 5 hr at 120°C.
Subsequently, the reaction mixture was poured into water (30 mL) and extracted with ethyl acetate (3×15mL). The combined organic layers were washed sequentially with water (2×10 mL) and brine, dried over Na 2 SO 4 , and the solvent removed on a rotary evaporator. The crude compound was purified by column chromatography over silica gel (100−200 mesh) using a solvent mixture of 30% ethyl acetate in petroleum ether as eluant, to afford final compound NVP-BQR695 in 60% yield (210 mg, 0.6 mmol) as a pale yellow solid.
TLC (Methanol : CHCl 3 = 1:9 = 1:9): R f = 0.35; IR (NaCl, microscopy): ν max = 3238, 3100, 2997, 2943, 2839, 1686, 1663, 1600, 1582, 1509, 1443, 1326, 1259, 1024, 912, 832, 799, 766, 719, 661, 645, 612 151.93, 149.12, 148.94, 141.45, 140.86, 140.09, 135.51, 132.02, 128.83, 122.83, 121.85, 119.33, 112.11, 110.48, 55.58, 43.54, 25.61 
